Cancer is the third leading cause of premature death in Kazakhstan. Every year more than thirty thousand Kazakhstani people are diagnosed with cancer. The present article was undertaken to provide base for the cancer control programs in Kazakhstan. The most common types of cancer are lung, skin, breast and stomach. These four cancers combined account for over 44% of new cases of cancer. Lung cancer is the most common cancer in men accounting for nearly a quarter of cancer cases in men. Breast cancer is by far the most common cancer in women accounting for 20%. Cancer remains mainly a disease of older Kazakhstanis. The largest proportion of cancer deaths for both men and women were from lung cancer mainly caused by smoking. Deaths from cancers of the lung, stomach, breast and esophagus together accounted for almost a half (46%) of all cancer deaths. With an estimated 186.7 new cases and 166.7 deaths in 2006, cancer remains an important public health problem in Kazakhstan. The incidence of lung cancer, and several other forms of cancer, could be reduced by improved tobacco control and healthy lifestyle.
Introduction
Cancer is becoming an important public health problem in Asian countries with aging of populations and changes in lifestyles associated with economic development. Today cancer is the third leading cause of premature death in Kazakhstan. Every year approximately thirty thousand Kazakhstani people are diagnosed with cancer [1] [2] [3] . This underlines the necessity on raising general awareness of the scope of the cancer problem in Kazakhstan.
Lifestyle and Environment
Kazakhstan is a multi-ethnic country located in Central Asia with population size of 16 million people. Today Kazakhstan is a modern culture, thriving in the post-Soviet era and experiencing deep socioeconomic changes. The traditional Kazak lifestyle has blended with influences from Western societies as well as those from Kazakhstan's Russian and Chinese neighbors. The daily diet of Kazakhstani people mainly characterizes with eating a higher fat and calorie food, mainly meat, dairy and bread products, poor intake of fresh fruits and vegetables, and drinking a hot tea. In present day Kazakhstan traditionally living people devoted to semi-nomadic sheep breeding among the steppes or the high altitude pastures cohabit with rural villages and modernized populations residing in urban centers that are exposed to the effects of transition to a market economy 4) . Meanwhile many of the health problems, including cancer, have arisen from deteriorating environmental conditions. Actually, in Kazakhstan industrial and agrochemical pollution is severe and there are strong health risks for toxic chemical sites associated with former defense industries and test range. Despite environmental problems highlighted above the risk factors of cancer still come from tobacco use and alcohol intake. According to the most recent data (2005) from World Health Organization (WHO) the prevalence of tobacco use among adults aged ≥15 years was 26.6% (43.2% male and 9.7% female). The prevalence of tobacco use among women in Kazakhstan was less than observed in European countries (24.3%) and America's (17.0%) and higher than in other WHO regions. In contrast, the prevalence of tobacco use among men was close to the European average prevalence (44.6%) and lower than the Western Pacific average prevalence (56.5%). According to WHO data (2003) for alcohol consumption the mean amount of pure alcohol consumed per day among drinkers was 2.9 grams (4.2 gram for males and 2.1 gram for females) which is higher than Eastern Mediterranean (0.3 gram) and South-East Asian (0.7 gram) average and less than the amount consumed by population of other WHO regions 5, 6) .
Materials and Methods
The most recent sources of cancer incidence and mortality data from representative national health database were used for this cancer statistics review 3) . Additional data from WHO source was used where national incidence and mortality data were not available to show the trends for the last 14 years, as well as for tobacco use and alcohol consumption data [5] [6] [7] [8] .
Cancer incidence
The incidence of malignant neoplasm in 2006 in Kazakhstan -186.7 per 100000 population, which is above the average level of other Central Asian Republics (CAR), 96.3 and below the average of the Commonwealth of the Independent States (CIS), 270.5 and the European Union (EU), 476.3 8) (Figure 1 ). In the same year, an estimated 28573 new cases of cancer was diagnosed in Kazakhstan: 47.2% in males and 52.8% in females. The most common types of cancer are lung, skin, breast and stomach cancer ( Figure 2 ). These four cancers combined account for over 44% of new cases of cancer.
Lung cancer is the most common cancer in men accounting for nearly a quarter (22.1%) of cancer cases in men ( Figure 3 ). Stomach cancer is the second most common followed by skin cancer. Breast cancer is by far the most common cancer in women accounting for 20% ( Figure 4 ). Skin cancer is the second most common cancer in women followed by uterus cancer.
C a n c e r r e m a i n s m a i n ly a d i s e a s e of old e r Kazakhstanis. For the period 1992-2006, incidence rates of all cancers increased gradually by age at diagnosis, beginning in middle age and increasing more rapidly after age 55, particularly in males. Rates at ages 40-54 years were higher in females than males, largely reflecting the impact of breast cancer at these ages.
For the period 1992-2006, the prevalence of cancer increased by approximately 0.7% per year. Incidence rates for all cancers in males peaked in 1992, 1998, slightly declined in 1995, 1999, and have been relatively stable since ( Figure 5 ). In contrast, incidence rates for females for all cancers combined have slowly increased over the last 14 years, reflecting large increases in breast cancer incidence. Breast cancer incidence rates in women have been increasing since 1990s up until present time.
It peaked in 2004 with 39 new cases per 100000 populations. Gradual decrease in lung cancer incidence has been observed from 1992 to 2006.
Cancer mortality
Cancer mortality is more equally distributed across Kazakhstan. The rates in Kazakhstan are close to the average of European countries. However, as in other CIS countries with high mortality from other causes than cancer, the proportion of cancer deaths comprise about 12% of total mortality in Kazakhstan, compared to a 28% average of European countries with very low child and adult mortality, and since 1990 the rate has been steadily decreasing 7) . In 2006, 17608 Kazakhstani died from cancer, representing 11.5% of all deaths occurring in Kazakhstan during that year. The largest proportion of cancer deaths for both men and women were from lung cancer (17.6%).
Breast cancer accounted for 16.4% of all cancer deaths among women, while lung cancer accounted for 28.0% of all cancer deaths among men. Stomach cancer accounted for 13.5% of both all male and all female cancer deaths. The top four cancers combined (lung, stomach, breast and esophagus) accounted for more than 46% of all cancer deaths in 2006 for both men and women. Figure 5 shows cancer mortality had been higher than cancer incidence from 1992 and 2000. Furthermore, cancer mortality reduced by a fourth (25%) for relatively brief period. We assume that this changes closely related with socioeconomic situation for that period in the country. During 1992-2000 Kazakhstan experienced severe crisis after collapse of the Soviet Union. Cut in healthcare expenditure caused shortage of physicians, reduction of primary health care centers especially in rural area, and as a result access to the healthcare facilities for people was poor. We suppose that these factors could strongly affect the increase on cancer mortality in that period. Later, from 2001-2006 the situation in the country was more stable and new health care reforms were implemented. Most possibly this could be the reason for the reduction of cancer mortality in a relatively short period.
The 20 most common causes of cancer death are shown in the Figure 6 . Reflecting the incidence of cancer, the majority of deaths from cancer occur in older age.
The mortality rates for all cancers have declined among both men and women since the late 1992, from a high of 210.5 per 100,000 in 1992 to 166.7 per 100000 populations in 2006.
Cancer Diagnostics and Treatment
Whilst primary prevention aims to reduce the incidence of cancer by tackling the major determinants of cancer, such as smoking, nutrition and physical activity, secondary prevention aims to reduce mortality by early detection of cancer through screening of the population at risk of developing the disease. Deaths from breast and cervix uterus cancers could be avoided if cancerscreening rates increased among women at risk. Breast and cervix uterus cancer early detection program have been taking place in Kazakhstan since 2008. According to this program every woman aged 35-60 once in a five year time has to be examined by mammography and Papanicolaou tests. For the time being there is no organized screening undertaken for early detection of other types of cancer.
Verification of cancer diagnosis for all cancer types accounted for 81.2% in 2006. The highest verification rates were observed for uterus, mouth, skin and leukemia cancer types. The lowest verification rates were for lung, bone and articular cartilage, esophagus and bladder cancer types. Usage of treatment methods varies according to type of cancer. The most common method used for colorectal, thyroid, bladder, skin and stomach cancer was surgical method. Combined method of treatment was mainly used for uterus, breast, connective and soft tissue cancer and skin melanomas. Radiation therapy as independent method was used for skin, cervix uterus, esophagus, oral cavity, gullet and larynx cancers. Medication therapy as a main method was used for leukemia, malignant lymphoma, lung, prostate, and stomach and bone cancer. Chemo radiation therapy was commonly used in oral cavity, gullet, larynx, bone and articular cartilage, as well as in lung, esophagus, cervix uterus and malignant lymphoma.
Five-year survival rate
Looking at all cancers combined the five-year relative survival rate has reached 45.8% in 2006. The highest five-year survival rate was for mouth, cervix uterus, bone and articular cartilage, corpus uterus, thyroid and skin cancers ( Figure 7) . The lowest five-year survival was in prostate, esophagus and lung cancers. In dynamics there was a tendency to increase, except mouth and corpus uterus cancer.
Education and Training of cancer specialists
In Kazakhstan physicians are trained for six years following a 1-year internship based on six major specialties (residency). After the internship, physicians can specialize in more than 80 specialties with a training duration of 2-4 years. The same medical education system applies for educating oncology specialists. Further education is conducted at the Postgraduate Medical Institute or at one of the medical research institutes. Physicians must do a short retraining course every five years and clinical lecturers every three years. This requirement has faltered, however, with budget cuts and the difficulties of taking leave from employment. There are considerable regional variations, with the highest concentration of health care workers in the major cities and shortages in rural areas. Despite some reform initiatives, the quality of training and retraining remains poor and salaries for health care workers are far below the national average. Current reforms envisage an overhaul of the training of health care professionals and the introduction of financing mechanisms that encourage health professionals to perform well 9) . According to the report of Kazakh Oncology Institute for 2006 there is a shortage of oncology specialists in National Cancer Institute and local cancer hospitals. For the year 2006 the number of oncologists and radiologists was 372 and 93, respectively, that was below requirement for the full provision of oncology services among Kazakhstani population 3) .
Conclusion
With an estimated 186.6 new cases and 166.7 deaths in 2006, cancer remains an important public health problem in Kazakhstan. Evidence-based public health measures exist to reduce the mortality of breast and cervix uterus cancer while the incidence of lung cancer, and several other forms of cancer, could be reduced by improved tobacco control and healthy lifestyle.
